The effects of floor space on the trailer and journey time during transport from the farm to the packing plant on indicators of stress (open-mouth breathing, muscle tremors, and skin discoloration) and on the incidence of transport losses (dead on arrival, nonambulatory, noninjured, and nonambulatory, injured) were evaluated in a study involving 160 loads of market-weight pigs (BW 124.7 ± 4.38 kg) using a splitplot design with a 2 × 6 factorial arrangement of treatments: 1) journey time [main plot; short (<1 h) and long /100 kg of BW, respectively). Two consecutively loaded trailers were randomly allotted to journey time treatment. Floor space treatments were compared in the front 3 compartments on the top and bottom decks of the trailer and were created by varying the number of pigs per compartment, which confounds the effect of floor space with group size. Of the 17,652 pigs transported in 954 test compartments, 0.24% died or became nonambulatory. Neither journey time nor floor space had an effect (P > 0.05) on the incidence of dead and nonambulatory, injured pigs, or on total transport losses. There were interactions (P < 0.05) between journey time and floor space treatments for the incidences of nonambulatory, noninjured pigs and open-mouth breathing. For 2 of the smallest floor spaces (0.415 and 0.437 m 2 /pig), the incidence of nonambulatory, noninjured pigs was greater on short than on long journeys; for the other 4 floor spaces there was no effect (P > 0.05) of journey time.
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The incidence of open-mouth breathing for the 3 smallest floor spaces was greater (P < 0.05) for short than long journeys, whereas there was no effect (P > 0.05) of journey time for the 3 greatest floor spaces. The frequency of skin discoloration was greater (P < 0.001) for pigs transported at the 2 smallest floor spaces compared with the other 4 floor spaces. In summary, short journey time increased the frequency of indicators of stress after unloading at the plant for pigs transported at smaller floor spaces and also increased the incidence of nonambulatory, noninjured pigs at 2 of the 3 smallest floor spaces. However, neither transport floor space nor journey time had an effect on total losses.
INTRODUCTION
Transport losses of market-weight pigs are a major issue for the US swine industry from both an economic and an animal welfare perspective. There is no more exact indicator of extremely poor animal welfare than pigs that die or become severely incapacitated.
Transport losses include pigs that either die (dead on arrival) or become nonambulatory during the journey due to an injury (nonambulatory, injured) or because of some other problem (nonambulatory, noninjured). A significant proportion of nonambulatory, noninjured pigs exhibit symptoms of an extreme stress response (i.e., open-mouth breathing, cyanosis, muscle tremors, characteristic vocalization, and increased body temperature); such animals are commonly referred to as fatigued.
Less floor space on the trailer during transport can result in increased number of losses; however, most previous research has been conducted with transport times of 2 to 4 h (Ritter et al., 2006 (Ritter et al., , 2007 . Some industry surveys suggest greater losses for short than long journeys (Rademacher and Davies, 2005) with others in-dicating the opposite (Vecerek et al., 2006; Fitzgerald et al., 2009) . No controlled studies have been carried out to establish the effects of journey time on transport losses under conditions typically experienced in the United States.
There is evidence that pigs exhibit greater signs of stress after short (<1 h) compared with long (≥3 h) journey times (Pérez et al., 2002) and that most will recover from the stress associated with loading after journey times of 3 to 4 h (Ritter et al., 2006) . However, with short journeys (≤1 h) pigs may not have sufficient time to recover from the stress associated with loading before the additional stress of unloading occurs. The objective of this study was to evaluate the effects of trailer floor space and journey time on indicators of stress and transport losses in market-weight pigs under a range of weather conditions typical for the Midwestern United States.
MATERIALS AND METHODS
The study was carried out in the production system of The Maschhoffs (Carlyle, IL). The experimental protocol for the study was approved by the University of Illinois Institutional Animal Care and Use Committee.
Experimental Design and Treatments
The study involved 160 trailer loads of pigs in 4 trials, which were carried out at different times of the year. Each trial was carried out as a split-plot design with a 2 × 6 factorial arrangement of the following treatments: 1) journey time [short (<1 h) and long (3 h)] and 2) floor space on the trailer during transport (0.396, 0.415, 0.437, 0.462, 0 .489 and 0.520 m 2 /pig). These floor spaces were equivalent to 0. 317, 0.332, 0.350, 0.370, 0.391, and 0.416 m 2 /100 kg of BW, respectively. The main plot was transport time, and the subplot was transport floor space. Transport floor space treatments were randomly assigned to 1 of 6 similarly sized compartments (the front 3 compartments on both the top and bottom decks) on each trailer load of pigs (Figure 1 ). Replicates consisted of 2 consecutively loaded trailers; trailers were randomly allotted to journey time treatment within replicate.
Animals and Housing
Pigs used in this study were market-weight (mean BW 124.7 ± 4.38 kg) barrows and gilts of a standard commercial genotype. Three farms within the same production system were used. Loads of pigs from farm 1 were taken when the barns were emptied between November 19 and December 12, 2008 (trial 1; number of loads = 40) and between May 15 and June 16, 2009 (trial 3; number of loads = 40). Loads from farm 2 were taken when the barns were emptied between February 17 and April 1, 2009 (trial 2; number of loads = 36). Loads from farm 3 were taken when the barns were emptied between July 22 and August 18, 2009 (trial 4; number of loads = 44). Pigs were reared in standard wean-to-finish facilities in mixed-sex groups of approximately 32 or 140 pigs for farm 1 and groups of approximately 115 pigs for farms 2 and 3. During the weanto-finish period, the pigs were managed according to the standard operating procedures for the production system and were fed standard commercial diets. The heaviest 5 to 10% of the pigs were removed from each pen before the start of this study. Subsequently, ractopamine hydrochloride (Paylean, Elanco Animal Health, Greenfield, IN) was included in the diet (at 5 mg/kg) fed to all pigs through to the removal of the last loads from the buildings. The first pigs that were used in the study were removed from the pens approximately 7 d after the start of the feeding of ractopamine.
Pigs were loaded at the farm between 0300 and 0800 h by personnel from the University of Illinois and the farm loading crews. At farm 1, the pigs from the smaller groups (~32 pigs) were sorted from the pen at the time of loading and immediately moved to the trailer. For the larger groups at farm 1 (~140 pigs/pen), and at farms 2 and 3 (~115 pigs/pen), the pigs to be transported were presorted into a holding pen located within each of the larger pens at approximately 18 h before loading. During this period, pigs in the holding pens had access to water but not feed. At the time of load- ing, they were moved directly from the holding pen to the trailer. For the loading process, groups of 4 to 6 pigs were moved from the pen to the trailer using sorting boards and, if necessary, electric goads.
Trailer Design and Floor Space Treatments
The trailers used in the study were owned by the production system and operated by a commercial transport company. Two different designs of straight-deck, aluminum trailers with punched sides (Wilson Livestock Trailers, Sioux City, IA) were used in this study. Both trailer designs had 5 compartments on the top deck and 6 compartments on the bottom deck ( Figure  1 ) and were generally similar with the exception that the dimensions of the compartments (Table 1 ) and the angle of the internal loading ramp (trailer design 1 = 21° and trailer design 2 = 24°) differed. Trailer design 1 was used in trial 1 (number of loads = 40), and trailer design 2 was used for trials 2, 3, and 4 (n = 120). A total of 6 different individual trailers of each of the 2 designs were used to transport the pigs.
The floor space treatments were selected based on the result of previous studies (Ritter et al., 2006 (Ritter et al., , 2007 and to represent the range in transport floor spaces observed under commercial conditions in the United States. If these floor spaces were used for an entire trailer load of pigs, they would have corresponded to a total of 188, 179, 169, 161, 152, and 144 pigs per load for floor spaces of 0.396, 0.415, 0.437, 0.462, 0.489, and 0.520 m 2 /pig, respectively. Differences in floor space were created by varying the number of pigs placed into the 6 test compartments ( Table 1 ). The floor space treatment in each compartment was kept the same for the 2 trailer loads that formed a replicate. However, for subsequent replicates, floor space treatments were rotated between compartments such that for every 6 replicates each of the 6 floor space treatments had appeared in every compartment on the trailer. For identification at the plant, pigs placed in each test compartment were marked with a livestock-marking crayon with a unique color corresponding to the respective floor space treatment.
In total, this study used 17,652 pigs transported in 954 trailer compartments on 160 trailer loads of pigs. The remaining nontest compartments on the trailer were stocked at a floor space of approximately 0.46 m 2 / pig, which was the standard used by this system. Pigs from each test compartment were weighed as a group at the packing plant after unloading.
Journey Time Treatments and Transport Procedures
The short transport distance treatment was chosen to represent the situation in which pigs experienced a typical amount of stress during loading but had a relatively short journey time in which to recover. The long transport distance treatment represented typical average journey times from the farm to the plant for pigs in the United States. The loads of pigs that had been allotted to the short journey time treatment were transported directly from the farm to the plant. Distances and approximate journey times from the farm to the plant were 27 km and 30 min, respectively, for farm 1, and 45 km and 40 min, respectively, for farms 2 and 3. The loads of pigs allotted to the long journey time treatment were transported along a predetermined route for a distance of approximately 240 km and a transport time of approximately 3 h. The routes used for the short journey treatment were mainly along country roads, whereas those used for the long journey time involved travel on country and interstate roads. The times the trailers left the farm and arrived at the plant and the odometer readings on the truck at the start and end of the journey were recorded.
Event times (loading, waiting period at the farm before transport, journey, waiting period at the plant before unloading, unloading, and total time from the start of loading at the farm to the end of unloading at the plant) were recorded. A temperature and relative humidity sensor (HOBO H8 Loggers, Onset Computer Corporation, Bourne, MA) was placed on the gates of each of the 6 test compartments on each trailer to log temperature and relative humidity within the trailer at 1-min intervals. The average temperature and relative humidity inside the trailer were calculated for each sensor for each event and averaged across the 6 sensors.
Assessment of Indicators of Stress and Classification of Transport Losses
After unloading of the pigs and up to the time that the pigs crossed the weigh scale at the plant, the number of dead animals and those exhibiting indicators of stress (presence or absence of open-mouth breathing, skin discoloration, and muscle tremors) in each test compartment was recorded. Plant employees identified nonambulatory pigs, defined as animals that could not walk or keep up with the rest of the group. University of Illinois personnel classified nonambulatory pigs as either injured or noninjured. Injured pigs were defined as nonambulatory pigs exhibiting visible signs of an injury. Nonambulatory, noninjured pigs were those displaying signs of stress (open-mouth breathing, skin discoloration, muscle tremors, and abnormal vocalization). Total transport losses were defined as the sum of nonambulatory and dead pigs.
Statistical Analysis
Data for transport losses and indicators of stress at unloading were not normally distributed and, therefore, were transformed before analysis using a χ 2 rank-based transformation using the PROC RANK procedure (SAS Inst. Inc., Cary, NC). Transformed data were analyzed using the PROC MIXED procedure of SAS as a split-plot design. The main plot was journey time, and Trailer design 1 was used for loads in trial 1 (number of loads = 40). Trailer design 2 was used for loads in trials 2, 3, and 4 (number of loads = 120).
the subplot was transport floor space. The experimental units for the journey time and transport floor space treatments were the trailer and the trailer compartment, respectively. The model used included the fixed effects of journey time, transport floor space, trailer deck, trailer compartment, trial, and all possible interactions and the random effects of transport day nested within trial, replicate nested within day and trial, and transport day × journey time interaction. The error terms used to test the effects of floor space and journey time were the residual mean square and the transport day × journey time interaction mean square, respectively. Orthogonal polynomial contrasts were used to test linear, quadratic, and cubic effects of transport floor space. Differences between least squares means were separated using the PDIFF option of SAS with means considered different at P < 0.05.
RESULTS AND DISCUSSION

Transport Conditions
Descriptive statistics for transport event times and conditions are presented in Table 2 . Times for loading, waiting at the farm, the journey, waiting at the plant, and unloading averaged 42.1 ± 10.29, 4.7 ± 3.17, 107.1 ± 74.17, 21.2 ± 17.89, and 24.2 ± 9.71 min, respectively. The total time from the start of loading to the end of unloading averaged 199.0 ± 85.9 min with a range of 81 to 363 min. There was substantial load to load variation for event times (Table 2) . For example, loading times ranged from 17 to 75 min, and time spent waiting at the plant ranged from 3 to 107 min. In general, all event times in this study were within the range typically observed within this production system taking into account the differences in journey times due to the imposed journey time treatments.
Average temperature and relative humidity on the trailer for all loads over the entire study period was 13.7°C and 59.7%, respectively, ranging from −13.2 to 31.5°C and from 24.1 to 100%, respectively (Table 2) . Temperatures on the trailer were on average least during the loading period at the farm and greatest during the period of waiting at the plant (Table 2) . However, there was considerable variation in the minimum and maximum temperatures within each event, which reflected the range in ambient conditions during this study. Relative humidity on the trailer was greatest during the time that the trailer was waiting at the farm and least during unloading. However, similar to temperatures, there was a large variation in the range of relative humidity experienced during the study ( Table  2 ). The objective was to carry out this study under a range of weather conditions typical of the Midwestern United States, and the wide variation in temperature and humidity on the trailer confirms that this was achieved.
Event times, and temperatures and humidity on the trailer during transport for the short and long transport time treatments are shown in Table 3 . Time taken to load pigs and time spent waiting at the farm were similar (P > 0.05) for the 2 journey time treatments. By design, the time taken to travel from the farm to the plant was approximately 2.5 h longer for the long compared with the short journey time treatment (Table  3 ). In addition, the time spent waiting at the plant and for unloading was 8.5 min greater (P < 0.001) for the long compared with the short journey time treatments. Loads on the long journey time treatment were delivered to the plant later in the day when there were more trailers waiting to be unloaded with a resulting increase in waiting time. The overall time from the beginning of loading at the farm to the end of unloading at the plant was 164 min greater (P < 0.0001) for the long compared with the short journeys (Table 3) . Average temperatures on the trailer during the times when the trailer was stationary (i.e., during loading, waiting at the farm, waiting at the plant, and unloading) were similar (P > 0.05) for short and long journeys (Table 3) . Trailer temperature during the journey was lower (P < 0.001) for the long than for the short journeys; however, this difference was small (1°C) and there was no effect (P > 0.05) of journey time on the overall average temperature on the trailer. Humidity on the trailer at the farm (i.e., during loading and waiting) was similar (P > 0.05) for short and long journeys (Table  3) . However, for the other periods (the journey, waiting at the plant, and unloading) and for the overall period, humidity was less (P < 0.0001) for the long compared with the short journeys. Although the trailers for the long and the short journey time treatments were loaded and left the farm at a similar time of the day, those on the long journeys would arrive at the plant later in the day when ambient conditions would likely be different from those that prevailed earlier when the trailers on the short journeys arrived. Despite this, the difference between the journey times for trailer humidity was relatively small (Table 3) , and all humidity values were generally within a range considered to have little if any impact on the pig.
BW and Transport Losses
Descriptive statistics for pig BW and transport losses are presented in Table 4 . The average BW of all of the pigs transported in test compartments was 124.7 ± 4.38 kg with a range from 111.7 to 134.7 kg (Table 4) .
On average, total transport losses were 0.24% (Table  4) , which is relatively low compared with previous studies carried out within the same production system as used in the current study. For example, Ritter et al. (2007) evaluated the effects of distance moved during loading and floor space on the trailer and found the incidence of total transport losses was 1.47%, with 0.52% dead and 0.95% nonambulatory pigs.
The production system in question made several improvements to facility design and to pig handling, loading, and transportation procedures in an attempt to minimize transport losses. This included an increased use of large group sizes to facilitate the presorting of pigs on the day before transport, a procedure that was used for the majority of pigs involved in the current study. Johnson et al. (2010) reported that pigs loaded from large, presorted pens had decreased transport losses compared with pigs from small pens that were sorted at the time of loading.
Effects of Journey Time and Transport Floor Space on Indicators of Stress
The approach used to create the floor space treatments in this study involved varying the number of animals per compartment with no adjustment of compartment size, which resulted in any effect of floor space being confounded with the effect of the number of pigs per compartment. However, although this is the approach that would be used under commercial conditions to adjust the floor space/pig on the trailer, it did result in some differences between the actual floor space/pig used during the study and the planned floor space/ pig (Table 1) Pigs were randomly allotted to test compartment during loading with no account being taken of their BW. This approach was adopted to avoid handling the pigs before the loading process to measure BW which could possibly have influenced their behavior during the transportation process and, also, transport losses. Compartments of pigs were weighed after unloading at the plant and the treatment means for average pig BW are presented in Table 5 . There were no differences (P > 0.05) between the floor space treatments for average BW; however, pigs on the short journey treatment were 0.8 kg heavier (P < 0.001) than those on the long journey treatment (Table 5) . Pigs on the long journey treatment would have been off feed for a longer time period before being weighed at the plant (approximately 160 min; Table 3 ) than those on the short journey treatment and were likely to have lost more BW because of this. Faucitano et al. (2010) suggested that BW loss in the first 24 h of fasting approximates to 0.25 kg/h and the difference in BW between the 2 journey time treatments in the present study was in line with this estimate (Table 5) .
Effects of journey time and transport floor space on indicators of stress measured at the time the pigs were unloaded at the plant are summarized in Table  5 . There was an interaction between journey time and floor space treatments (P < 0.004) for the frequency of open-mouth breathing, which was greater for pigs transported on short than long journeys for the 3 smallest (0.396, 0.415, and 0.437 m 2 /pig) and the 0.489 m 2 / pig floor spaces. However, for the other 2 floor spaces there was no effect (P > 0.05) of journey time on the frequency of open-mouth breathing.
The frequency of skin discoloration was greater (P < 0.0001) for pigs transported for short compared with long journeys (Table 5 ). In addition, the incidence of skin discoloration was greater (quadratic relationship; P < 0.001) for the 2 smallest compared with the 4 greatest floor spaces evaluated. The incidence of pigs exhibiting muscle tremors was very low (≤0.10%), and there was no effect (P > 0.05) of either floor space or journey time on this measure (Table 5) . Kephart et al. (2010) , in a survey of deliveries of pigs to a commercial abattoir in the United States, found no effect of transport time or floor space on the incidence of either skin discoloration or open-mouth breathing in pigs after unloading at the plant. This is in contrast to the results of the current study where the incidence of skin discoloration was greatest at smaller floor spaces and the incidence of open-mouth breathing was greatest for pigs on the short transport times at small floor spaces. However, in the study of Kephart et al. (2010) the break between short and long transport times was 2.5 h, which is close to the long transport time treatment used in the current study, and in addition, only 2 floor space classifications (i.e., less than or greater than 260 kg of BW/m 2 ; equivalent to 0.38 m 2 /100 kg of BW) were compared, which is toward the upper end of the range of floor spaces used in the current study.
Indicators of stress, such as open-mouth breathing and skin discoloration, exhibited by the pig at the time of unloading at the plant are the result of the stressors experienced by the animal up to that point in the transportation process. These stressors include those occurring at the farm during loading, on the trailer Based on the compartment weights measured after unloading at the plant for a total of 17,652 pigs that were transported in 954 test compartments.
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Total losses = dead on arrival + nonambulatory, injured + nonambulatory, noninjured. Quadratic effect of FS (P < 0.05).
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Total losses = dead on arrival + nonambulatory, injured + nonambulatory, noninjured.
during the journey, and at the plant from arrival until the end of the unloading process. Ritter et al. (2007) showed that the frequency of open-mouth breathing was increased immediately after pigs were loaded onto the trailer at the farm. Ritter et al. (2006) also showed that the majority of pigs exhibiting indicators of stress (defined as open-mouth breathing, skin discoloration, or both) on the trailer after loading at the farm had completely recovered during a 3-h journey and exhibited none of these indicators after unloading at the plant.
The findings from the current study suggest that pigs transported on short journeys may not have sufficient time to recover from the stress of loading at the farm before being unloaded at the plant. Thus, the results of the current study suggest that the combination of small floor space and short journey times results in the pigs exhibiting a greater incidence of indicators of stress upon unloading at the plant, and in theory, this could predispose these animals to a greater incidence of stress-related problems.
Effects of Journey Time and Transport Floor Space on Transport Losses
The effects of journey time and transport floor space on the incidence of transport losses are summarized in Table 5 . There was no effect (P < 0.05) of either journey time or floor space on the incidence of dead pigs; nonambulatory, injured pigs; or on total losses. Kephart et al. (2010) reported on a survey of pigs arriving at a commercial abattoir, which suggested that the incidence of lameness was increased for pigs transported at relatively smaller floor spaces (≤0.38 m 2 /100 kg of BW) for relatively short journey times (<2.5 h). In the current study, the majority of injuries were due to lameness and there was no evidence of any effect of either journey time or floor space or of an interaction between the 2 on the incidence of injured pigs.
There were interactions (P < 0.05) between journey time and floor space for the incidences of both total nonambulatory pigs and, also, total nonambulatory, noninjured animals (Table 5 ). Journey time had no effect (P > 0.05) on the incidence of either nonambulatory, noninjured or total nonambulatory pigs for the smallest (0.396 m 2 /pig) and the 3 greatest (0.462, 0.489, and 0.520 m 2 /pig) floor spaces evaluated. However, for the 2 other floor spaces (0.415 and 0.437 m 2 /pig), the incidence of nonambulatory, noninjured and of total nonambulatory pigs was greater for short compared with long journey times. These results, when combined with those for the indicators of stress previously discussed, suggest that the incidence of stress-related problems and losses may be greater on short journeys at small floor spaces. However, care must be taken when interpreting these results because the treatment differences were small and there was no effect of journey time or floor space on total losses. Given the reduced number of transport losses experienced, a much larger study than the current one would be needed to clearly establish any effect of short journey times on transport losses.
Several controlled studies have shown that reduced floor space on the trailer is associated with relatively large transport losses. For example, Ritter et al. (2006) showed that total transport losses were greater for pigs transported at a floor space of 0.39 m 2 /pig (total transport losses of 0.88%) compared with 0.48 m 2 /pig (total transport losses of 0.36%). In addition, Ritter et al. (2007) showed that total transport losses were increased at floor spaces of 0.396 and 0.415 m 2 / pig compared with greater space (0.489 and 0.520 m 2 / pig). Therefore, the results of this study with respect to the effects of floor space on total transport losses were unexpected and not in line with other studies carried out in the system used for the current experiment. As previously discussed, the major difference between the current study and the previous ones was in the absolute number of losses experienced. Thus, total transport losses were 1.08 and 1.47%, respectively, in the studies of Ritter et al. (2006 and 2007) compared with 0.24% in the current study. At such a small number of losses, it will be difficult to find any factor that would reduce losses further.
There have been few controlled studies carried out under typical US conditions evaluating the effects of either transport time or floor space on the incidence of transport losses in market-weight pigs. Sutherland et al. (2009a,b) carried out a study to evaluate the effects of space allowance on the trailer on the physiology and behavior of newly weaned piglets, the results of which are not directly comparable with those of the current study. Several surveys of deliveries of market-weight pigs to US abattoirs have been carried out in an attempt to develop relationships between transport conditions and losses. For example, the survey of Sutherland et al. (2009c) suggested that the incidence of dead and nonambulatory, noninjured pigs increased as the journey time increased from 30 min to 4 h, but tended to decrease as the journey time extended beyond 4 h. In contrast, the survey of Kephart et al. (2010) found no effect of journey time on rates of mortality after transport to a packing plant. However, care must be taken when interpreting the results of such surveys given the potential confounding of many important factors in survey data. More research has been carried out in Europe than in the United States, on the effect of floor space and journey time in market-weight pigs. For example, Warriss et al. (1998) found that blood creatine phosphokinase concentrations were greater, suggesting greater physical stress for pigs transported at smaller (0.31 m 2 /100 kg of BW) compared with larger (>0.36 m 2 /kg of BW) floor spaces. Barton-Gade and Christensen (1998) found that the incidence of unacceptable skin damage was generally less for pigs transported at smaller (0.35 m 2 /100 kg of BW) compared with larger (≥0.39 m 2 /100 kg of BW) floor spaces. However, few European studies have reported on the impact of trans-portation factors on transport losses. Gosálvez et al. (2006) carried out a survey of loads of pigs delivered to one Spanish abattoir, which suggested that mortality during transport was greater for journey times of >100 km compared with <50 km. However, as previously discussed, care needs to be taken when interpreting survey data. Also, conditions in Europe differ in many major respects compared with the United States (e.g., in terms of factors such as the genotype, slaughter weight, and in some situations, sex of the pig, trailer design, and climatic conditions) such that direct comparison of the results of studies from these 2 areas of the world is often inappropriate.
In the current study, there was no effect of journey time or of the floor space/group size combinations evaluated on total transport losses. However, these results do suggest that pigs transported for short journey times (≤40 min) at smaller floor spaces on the trailer may be more stressed after unloading and be more likely to develop the nonambulatory, noninjured condition than those transported for longer times (~3 h) and at larger floor spaces. Some of the results of this experiment were indeed unusual and might have been due to effects of factors that were specific to the porkproduction system in which the study was conducted and have not yet been identified. Subsequent efforts should be made to identify any such factors. In addition, the floor space treatments evaluated in this study were represented in only 1 compartment on each trailer load, and consequently, the results of the current study may not extend to situations where entire loads are stocked at a single floor space, which would be the situation in practice. Further research involving the comparison of floor spaces across rather than within loads of pigs would obviously be needed to address this issue. Encouragingly, the results of this study suggest that it is possible to transport pigs under commercial conditions in the United States with very low losses.
